Compensatory thyroid hypertrophy after hemithyroidectomy in rats.
Thyroid enlargement occurs in association with a variety of circumstances characterized by an impaired capacity of the gland to secrete adequate amounts of hormone. To elucidate the factors responsible for such compensatory thyroid growth, particularly the role of TSH, we have observed the response of the serum TSH, T3 and T4 concentrations following hemithyroidectomy in the rat, and have attempted to correlate changes in these functions with changes in the weight and histology of the thyroid remnant. Hemithyroidectomy was performed in male Sprague-Dawley rats weighing 150 to 370 g, sham-operated animals serving as controls. As compared to findings in sham-operated animals, serum T4 concentrations declined promptly after hemithyroidectomy. In Experiment I serum T4 concentrations remained low for about 10 days and then returned to initial values. In Experiment II serum T4 concentrations remained lower than initial T4 values or values found in sham-operated animals until 34 days after hemithyroidectomy. Serum T3 concentrations were not significantly altered after hemithyroidectomy in either group but tended to be lower in the hemithyroidectomized animals. Serum TSH concentrations increased within 3 days after hemithyroidectomy and, for as long as 21 weeks, remained at values higher than those present preoperatively or those seen in sham-operated animals. Thyroid lobe weight increased following removal of the contralateral lobe and this increase was also sustained throughout the duration of the experiments. Biochemical and histological observations indicated that enlargement of the residual lobe was due to hypertrophy rather than hyperplasia.